corresponds to the magnetic field (cf. [21] ). For these integrals the asymptotic behavior is estimated from above in more general setting [3, 4, [12] [13] [14] 29] . For the exact leading term, Ikeda-Manabe studied the following two cases: one is the case where the phase functional is a quadratic functional, and the other is the above rotation invariant case [9] . For [7, 9, 14, 23, 24, 26, 27] and references therein. However, as 419 ASYMPTOTIC EXPANSION opposed to finite-dimensional oscillatory integrals, it is difficult to obtain the asymptotic behavior for more general phase functionals from these results. On the other hand, the rotation invariant case is the simplest nonquadratic case for which the asymptotic behavior can be investigated in detail. In this paper we will extend the results in [9] on the rotation invariant case. As for the asymptotic expansion, Ben Arous gave for a function corresponding to (1.3) , where w (s ) is replaced by w (s ) / ~ in more general setting without rotation invariance conditions [ 1 ] .
Under the rotation invariance condition ( 1. [2] and references therein.
The aim of Ikeda-Manabe [9] [6] (see also Matsumoto [15] ) on the continuity of the transition density at the boundary, we obtain a sharp result for the case of the Neumann condition with 2014la3, which corresponds to the limit circle case (see Theorem 6 below).
The organization of this paper is as follows: In Section 2, we treat a fundamental case for the function /(~;~) in (1.2) with a simple amplitude functional a. In Section 3, we consider more general amplitude functionals a for both functions /(~;2) and T(~;~). In this section, we also give a fundamental remark for our problem (see Remark For the asymptotic behavior as ç ~ oo, we follow the argument of Simon [22] . We first show the following: Proof. -The proof of (i) and (2.8) with m = 0 is identical to that of Simon [22] [5] . The boundary oo is always natural. Let r(t, r), t > 0, r ~ 0 on [0, oo) be the diffusion process generated by Or /2 with the domain Then we can construct a diffusion process X(~), ~ ~ 0, x ~ 0, generated by A/2 as the skew product of the process r (t, r) and an independent spherical Brownian motion run with the clock fo g-2(r(s, r)) ds (cf. [11] ).
We consider a differential 1- The condition (g-iv) a 3 ensures that the boundary 0 is of limit circle type for the operator Or (see, e.g., [18] Appendix to X.1 ). When However, since the discussion is almost identical, we omit it.
In the following we always assume only (g-i)-(g-iii), a > -1 and Proof. -When a 1, this fact is well known since the boundary 0 is regular (see, e. g., McKean [16] ). When a ~ 1, we use a result of Hille [6] as follows (see also Matsumoto [15] (cf., e.g., [ 10] IV-(8.20) and [21 ] The main theorem in this section is the following: (ii) We 
